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(54) Hydraulic bdt tensioner 

. (57).. . A hydraulic bolt tej5$ipner. having a first cham- 
^)er (S) and a second chamber (12), a hollow first piston 
(6.7) movable in the first charrtier (5) and partially 
extending into the second chamber (12). a second pis- 
ton (9.10) displaceaWe inside the first piston (6.7) and 
movable in the second chancer (12). the second piston 
(9.10) having connecting nneans (11) for connecting 
withan endofabolt(17).andahydrauncfluidsupplyf6r 

' sbppiying hydraulic fluid into the fir^ ^P^®'' (^ ®° 
that, when hydraulic fluid pressure is applied to the first 
chamber (5). the first piston (6.7) moves so that the first 
piston displaces the hydraulic fluid in the second cham- 
ber and moves the second piston (9,10) to pull the end 
of the bolt 
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Description 

This invention relates generally to hydraulic tools for 
lightening threaded connectors or, in other words, to 
hydraulic tensioners. 

Hydraulic tensioners are widely known and utilized. 
It is desirable to design such a hydraulic tensioner which 
has a relatively low power consumption. In connection 
with this a hydraulic tensioner has been proposed in 
W094/14578 having a bolt pulling means which 
includes an engaging element an^ged to engage the 
end of the boK. fluid operated means formed by a plural- 
ity of cylinders an^ged on top of one another along the 
axis of the engaging element and having cyfinder cham- 
bers, ard a pluralrty of pistons axially movable in the cyl- 
inder chambers. The cylinder chambers and the pistons 
movable in them are coextensive and substantiafly iden- 
tical. The pistons simultaneously apply a puffing force to 
the same engaging element which pulls the bolt and a 
higher pulling force is generated with a predetermined 
power consurrption from the hydraulic source or the 
same force applied for pulling the bolt is produced with 
a lower power consumption of the hydraulic source. The 
engaging element pulls the bolt and additional fluid- 
operated means turn the nut down when the bolt is 
- • pulled to a desired load. 

However the bolt tensioner disclosed in 
W094/1 4578 has the cfisadvantage that in order to keep 
its diameter small, several cylinder stages are required 
which in turn make the boft tensioner substantially Wgh. 
While in some applications height is not important, there 
are other applications where the overhead clearance is 
: limited so that the above described tensioner cannot be 
used. 

It is therefore an object of the present invention to 
provide a hydraulic bort tensioner which avoids the ds- 
advantages d the prior art. 

In keeping with these objects and with others wtiich 
will become apparent hereinafter, one feature of the 
present invention resides, briefly stated, in a hydraulic 
bolt tensioner, which has means forming a primary 
charrber and a secondary chamber; first hollow piston 
means dsplaceable in the primary chamber and having 
a portion extending into the secondary chamber; and 
second piston means provided with connecting means 
for connecting to a bolt end and dsplaceabia in the sec- 
ondary chamber, so that when hycfraulic fluid pressure 
is applied to the primary chamber the first prstonnreans 
moves so as to displace the hydrauBc fluid in the sec- 
ondary chamber and to rnove the second piston means 
to thereby pull an end of the txM. 

When the tool is designed in accordance with the 
present invention, it avoids the disadvantages of the 
prior art and provides for the highly advantageous 
results. 

When the hydraulic bolt tensioner is designed in 
accordance with the present invention, with the use of a 
regular industrial hydraulic pump v»^ch usually provides 
the maximum pressure of 68,947KPA (10.000 psi). 



ttiree times the pressure can be developed in an inde- 
pendent chamber which is connected to the bolt ten- 
sioner. The height of the tool is reduced by 50% and the 
diameter of ttie tool is equivalent to the diameter of the 
5 tool disclosed in W094/1 4578. 

The novel features which are considered as charac- 
teristic for the invention are set forth in particular in tiie 
appended claims. The invention itself, however, botii as 
to its construction and its method of operation, together 

10 with additional objects and advantages thereof, will be 
best understood from tine foltowing description of spe- 
cific embodiments when read in connection with the 
accompanying drawings, tfie sole figure of which is a 
view showing a hydraulic bolt tensioner in accordance 

15 with the present invention. 

A hydraulic boh tensioner in accordance with the 
present invention has a housirig which is identified as a 
whole witii reference numeral 1 . The housing 1 is hollow 
and has a stepped inner opening with a first opening 

20 portion 2 and a second opening portion 3 separated 
from one another by an inwardly projecting partition 4. 

A f rst substantially cylindrical hydraulic chamber 5 
is formed in the refipon of the opening portion 2. First 
piston means cooperate with the first hydraulic chamber 

25 5 and include a tubular first piston 6 which is axially cfis- 
placeaWe^in theftrsmsfirtbeFS, and anretengatearafly 
extending tubular piston extension 7. The first piston 
means 6. 7 are hoBow and have an inner opening 8. 
Second piston means include a piston 9 which is axially 

30 displaceable in the opening portion 3 and an efongate 
axially extending piston rod 1 0 which is axially cfisplace- 
able in the opening 8 of the frst piston means. 

The second piston means, or in particUar.the pis- 
ton rod 1 0 of the second piston 9, has a central opening 

35 1 1 provided witii a ttiread for engaging witii a thread of 
a boll to be tensioned. A second substantially cylindrical 
hydraulic chamber 12 is formed substantially between 
the first piston means and the second piston means. As 
can be seen from the drawing, the second hydraulic 

40 chamber 12 is formed between the piston rod 7 of tiie 
first piston means 6, 7 and the piston 9 of the second 
piston means 9, 10. 

The second cylinder chamber 12 Is filled with oil 
through passages 13 which after filling can be ctosed by 

45 a filler plug or bolt 1 4. The first cylinder chamber 5 Air- 
ing operation is supplied witti a hydraulic fluid from a 
hydrauBc source, for example from a regular industrial 
hydrauDc-pumprtbroogh^a supply* passagnerl 5. A nut 
tuming portion of the tool is identif ied as a whole by ref- 

50 erence numeral 16 and operates for turning the nut 
applied on the boft. The nut turning portion 16 can be 
fonned coripletely identically to the nut portion dis- 
closed in W094/14578 or in any ottier way. 

The tool in accordance witti ttie present invention 

ss operates in the following manner: 

When the hydraulic fluid is supplied from tiie 
hydraufic fluid source to ttie first chamber 5. ttie first pis- 
ton 6 is displaced and its tubular piston extension 7 dis- 
places ttie hydraulic fluid in the secondary chamber 12. 
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Thereby the second piston 9 with the piston rod 10 is 
displaced and pulls the end of a t>olt 1 7. 

It will be understood that each of the elements 
desaibed above, or two or more together, may also find 
a useful application in other types of constructions dif- 
fering from the types described above. 

While the invention has been illustrated and 
described as entwdied in a hydraulic bolt tensioner. it is 
not intended to be limited to the details shown, since 
various mocfificalions and stoictural changes may be 
made without departing in any way from the present 
invention. 

Without further analysis, the fc>regoing wfll so fully 
rweal the gist of the present invention that others can. 
by applying current knowledge, readily adapt H for vari- 
ous applications without omitting features that, from the 
stan*K)int of prior art. fairly constitute essential charac- 
teristics of the generic or specif ic aspects of this inven- 
tion. 

aaims 

1. A hydraulic bolt tensioner characterised in that it 
comprises means forming a first chamber (5) and a 
second chani>er (12). hoUow first piston means 

. ■ (6.7) movable in s aid fiiU U i dt ^ d i ig ^C^andsparti^ 
extending into said second chamber (12). second 
piston means (9,10) displaceable Inside^ said firs* 
piston means (6,7) and movable in said second 
chamber (12). said second piston means (9.10) 
having connecting means (11) for connecting with 
an end of a bolt (17). and means (15) for supplying 
hydraulic fluid into said first chamber (5) so that 
when hytfraulic fluid pressure is appfied to said first 
chamber (5). said first piston means (6,7) moves so 
that s^ frst piston means (6.7) displaces the 
hydraulic fluid in said second chamber (12) and 
moves said second piston means (9.10) to pull the 
end of the bolt 

2. A hydrauTic boll tensioner according to daim 1. 
characterised in that said first chamber (5) has an 
area to which the pressure of hydraulic fluid is 
applied and which ts greater than an area of sad 
second chamber (12) to which the pressure of the 
hydraulic fluid is applied. 

3. A-hydraoiig botfetensiope feai ax )! d i i i g^t o dainr-1 or 2. 
characterised in that said first piston means (6.7) 
include a tubular first piston (6) movable in said first 
chamber (5). and A tUbular first piston extension (7) 
extending from said first piston (6) into said second 
chamber (12). 

4. A hydraulic bolt tensioner according to any of 
claims 1 to 3. characterised in that said second pis- 
ton means (9.10) includes a second piston (9) mov- 
able in said second chamber (12) and a second 
piston rod (10) extending from said second piston 



and provided with said connecting means (1 1). 

5. A hydrauTic bolt tensioner accading to any of the 
preceding claims, characterised in that said second 
charrijer (12) is formed substantially between said 
first piston means (6,7) and said second piston 
means (9,10). 

6. A hydraulic bolt tensioner according to any of the 
preceding claims, characterised in that it further 
conprises a housing (1), said first chamber (5) 
being formed between said housing (1) and said 
first piston means (6.7). 
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